The SV40 T antigen nuclear localization sequence enhances nuclear import of vector DNA in embryos of a crustacean (Litopenaeus schmitti).
A genetic transformation system for penaeid shrimp could provide a powerful technique for the improvement of different production traits of importance for a sustainable aquaculture. The development of a successful transformation system depends on the ability to efficiently introduce exogenous DNA into the target species. The ability of the nuclear localization signal (NLS) peptide of the SV40 T antigen to facilitate nuclear import and transient gene expression is known from vertebrate systems and for the first time, is shown here to be efficient in a crustacean species, i.e. the shrimp Litopenaeus schmitti. Electroporation was used to introduce the pCMV-lacZ plasmid that contains the human cytomegalovirus promoter/enhancer (CMV) fused to the beta-galactosidase (lacZ) coding region, into L. schmitti zygotes. Supercoiled DNA was used at 50 or 500 ng/microl naked or bound to NLS peptide. The hatching rate of electroporated zygotes was around 60% for all groups, except from the pCMV-lacZ:NLS group at 500 ng/microl (43%). Based on Southern blot analyses of polymerase chain reaction (PCR) products the gene transfer frequency was 2-fold higher using DNA:NLS complexes than with naked DNA (23.8% vs. 11.5%, with 50 ng/microl of plasmid DNA, 44.3% vs. 28.8% with 500 ng/microl). The beta-galactosidase activity assay indicated that nuclear uptake is faster for the DNA:NLS complexes than for naked DNA. The beta-galactosidase activity was always higher in the DNA:NLS groups than in the naked DNA groups. To our knowledge, this is the first report on the use of an NLS peptide to improve gene transfer and nuclear uptake in crustaceans.